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IN THE CLAIMS: 



Please substitute the following listing of dainns for the previous listing of 

claims. 

1. (Currently amended) A substrate processing method comprising: 
(a) providing a substrate in a process zone, the substrate 

conn prising an etch resistant material over a mask material, the mask material being 

over an underlying material; 

{b} providing an energized etching gas in the process zone to 
etch the mask material, the energized etching gas comprising a first compositio_n: 

(c) changing the first composition of the etching gas to a second 
composition to etch the mask material: 

(b) {dX removing the etch resistant material in the process zone; 

and 

{e) {ei after (d) providing an energized process gas in the 
process zone to etch the underlying material. 

2. (Currently amended) A method according to claim 1 wherein {d} (b> 
comprises providing an energized stripping gas in the process zone under process 
conditions selected to substantially remove a layer of etch resistant material. 

3. (Original) A method according to claim 2 wherein the energized 
stripping gas comprises an oxygen-containing gas, 

4. (Original) A method according to claim 3 wherein the energized 

stripping gas furiiher comprises an oxygen activating gas. 

5. (Original) A method according to claim A wherein the oxygen 
activating gas comprises a nitrogen-containing gas. 
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6-9. (Canceled) 

1 0. (Currently amended) A method according to claim 1 7 further 
comprising , before (b), prov i ding on onorgized proooos gas in th e procGSG zono to etch 
etdiino apertures in the mask material. 

1 1 . (Previously presented) A method according to claim 1 wherein the 
underlying material comprises silicon and wherein the energized process gas comprises 
a halogen-containing gas. 

12. (Currently amended) A method according to claim 11 wherein the 

energized process gas comprises one or more of CF4. C2F$, NF3, SFb, CI2, Br2, HBr 
HeR, and HCL 

13. (Original) A method according to claim 1 wherein the process zone 
is an energized gas zone in a process chamber, 

14. (Currently amended) A substrate processing method comprising: 

(a) providing a substrate in a process zone, the substrate 
comprising r > F i rct and a second an etch resistant material and a mask material : 

(b) providing a first ae energized pfocess etching gas in the 
process zone to etch form ap e rtures i n tho first e tch rosiste ftt the mask material; and 

M after (b^^. providing a second energized etching gas in the 
process 2:one to etch the mask material: and 

[(c)] (d) removing the s e cond etch resistant material i n tho procoGs 

^^^^^^^^^ ^ 

15. (Canceled) 

1 6. (Currently amended) A method according to claim 14 wherein the 
soGond etch resistant material comprises photoresist. 
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17. (Currently amended) A method according to claim 14 wh e r e in (b) 
compriooc comprising forming apertures in the mask f i rst etch r e sistant material in 
accordance with a pattern of the s e cond etch resistant material. 

18. (Currently amended) A method according to claim 14 wherein {di 
[(c)] comprises providing an energized stripping gas in the process zone under process 
conditions selected to GUbstantially remove the second etch resistant material. 

1 9. (Original) A method according to claim 1 8 wherein the energized 
stripping gae comprises an oxygen-containing gas. 

20. (CuR-ently amended) A method according to claim 14 wherein the 
substrata comprieee a layer under the firot and ocoond etch resistant and mask 
materials and further comprising providing an energized process gas to etch the layer. 

21 . (Currently amended) A method according to claim 14 wherein the 

substrate comprises a layer under the first and sQCQfl€t etch resistant and mask 
materials and further comprising providing an energized process gas in the process 
zono to etch the layer. 

22. (Currently amended) A method according to claim 14 wherein the 
substrato comprises a layer under the f i rot ond oo oond etch resistant and mask 
materials and further comprising, after (d) {e), providing an energized process gas in the 
process zone to etch the layer. 

23. (Original) A method according to claim 22 wherein the layer 
comprises silicon and wherein the energized process gas comprises a halogen- 
containing gas. 
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24. (Currently amended) A method according to claim 23 wherein the 

energized process gas comprises one or more of CF4, NPa, SFe, CI2, Br2, HBr 
HBR, and HCI. 

25. (Original) A method according to claim 14 wherein the process 
zone Is an energized gas zone in a process chamber. 

26. (Withdrawn) A substrate processing method comprising: 

(a) providing a substrate in a process zone, the substrate 
comprising etch resistant material; and 

(b) removing the etch resistant material while detecting radiation 
emanating from the process zone. 

27. (Withdrawn) A method according to claim 26 further comprising 
detecting a condition of the radiation related to removal of the etch resistant material. 

28. (Withdrawn) A method according to claim 26 comprising detecting 
radiation emitted from an energized gas in the process zone. 

29. (Withdrawn) A method according to claim 26 wherein the etch 
resistant material comprises photoresist and comprising removing the photoresist while 
detecting a condition of the radiation related to the removal of photoresist, 

30. (Withdrawn) A method according to claim 26 comprising directing 
radiation onto the substrate and monitoring the radiation reflected by the substrate. 

31 . (Withdrawn) A method according to claim 26 comprising providing 
an energized stripping gas in the process zone under process conditions selected to 
substantially remove a layer of etch resistant material. 
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32. (Withdrawn) A method according to claim 31 further comprising 
changing process conditions when a characteristic feature of the radiation is detected. 

33. (Withdrawn) A method according to claim 32 wherein the 
characterlGtic feature is related to an cndpoint of removal of the etch resistant material. 

34. (Currently amended) A substrate processing method comprising: 

(a) providing a substrate in a process chambe r the substrate 
comprising an etch resistant material over a mask material : 

(b) providing an a first energized process gas In the chamber to 
etch the mask material prooooo the oubotrgto . the process gas com prisina a polvmcr 
forming gas, thereby depositing process residue on surfaces of the process chamber; 

(c) providing an a second energized process gas in the 
chamber comprising a non-polvmor forming gas to simultaneously romove-a etch the 
mask material from the substrat e and at least partially remove the process residue from 
the surfaces of the process chamber; and 

(d) after (c), providing aft a third energized process gas in the 

chamber to further process the substrate, 

35. (Currently amended) A method according to claim 34 wherein (b) 
comprises providing an energized first process gas in the chamber to form apertures in 
a the mask material on the substrate. 

36-37. (Canceled) 

38. (Original) A method according to claim 34 wherein (d) comprises 

etching a material on the substrate. 
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39. (Withdrawn) A substrate processing method comprising: 

(a) providing a first substrate in a pnDccss chamber; 

(b) providing an energized process gas to etch the first 
substrate, thereby depositing first residue on the surfaces of the process chamber 

(c) providing a second substrate in the process chamber; and 

(d) providing an energized process gas to process the second 
substrate and simuitaneously remove the first residue from the surfaces of the process 
chamber. 

40. (Withdrawn) A method according to claim 39 wherein (d) comprises 
forming apertures in a material on the second substrate. 

41 . (Withdrawn) A method according to claim 40 wherein (d) comprises 
forming second residue on the surfaces of the process chamber. 

42. (Withdrawn) A method according to claim 41 further comprising 

removing the second residue from the surfaces of the process chamber. 

43. (Wittidrawn) A method according to claim 41 further comprising 
removing a material from the second substrate and simultaneously removing the 
second residue from the suri'aces of the process chamber. 

AA. (Withdrawn) A substrate processing method comprising: 

(a) providing a first substrate in a process chamber; 

(b) providing an energized process gas to etch the first 
substrate, thereby depositing first residue on the surfaces of the process chamber; 

(c) providing a second substrate in the process chamber; and 

(d) providing an energized process gas to at least partially 
remove the first residue from the surfaces of the process chamber; and 

(e) after (d), removing the second substrate from the chamber. 
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45. (Withdrawn) A method according to claim 44 wherein (d) comprises 

simultaneouEly proceGsing the eecond eubfctrate. 

* 

46. (Withdrawn) A method according to claim 44 wherein (d) comprises 
providing an energized process gas comprising a fluorine-containing gas. 

47. (Withdrawn) A method according to claim 46 wherein (d) comprises 
providing an energized gas comprising on© or more of CF4, CgF©, SF^, and NF3. 

48. (Withdrawn) A substrate processing method comprising: 

(a) providing a substrate in a process chamber; 

(b) providing a first energized process gas to etch a material on 
the substrate, thereby depositing residue on the surfaces of the process chamber; 

(c) providing a eecond energized process gas to remove 
substantially all of the residue deposited in (b) from the surfaces of the process 
chamber; and 

(d) after (c), removing the second substrate from the chamber. 

49. (Withdrawn) A method according to daim 48 wherein (c) comprises 

simultaneously processing the substrate. 

50. (Withdrawn) A method according to claim 48 wherein (c) comprises 
removing a second material from the eubetrate. 
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51 . (Currently amended) A substrate processing method comprising: 

(a) providing a substrate in a process zone, the substrate 

comprising resist material over mask material; 

(b) providing an energized first process gas in the process zone 
to fofm etch apertures in the mask material; 

fc) after (b), providing an energized second process gas in the 
process zone to etch the apertures in the mask material: 

[(c)] Ml providing an energized process gas in the process zone to 
remove the resist material; and 

[(d)] {el providing an energized process gas in the process zone to 
etch a layer under the mask material. 

52. {Currently amended) A method according to claim 51 wherein {dl 
{o> comprises providing an energized stripping gas in the process zone under process 
conditions selected to substantially remove a layer of resist material. 

63. (Original) A method according to claim 52 wherein the energized 
stripping gas comprises an oxygen-containing gas. 

54. (Original) A method according to claim 51 wherein the layer 
comprises silicon and wherein the energized process gas comprises a halogen- 
containing gas. 
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55. (Currently amended) A substrate processing method comprising; 

(a) providing a substrate in a process zone, the substrate 

comprising a first etch resistant material, a second etch resistant materia l an anti- 
reflective coatino material that is between the first and second etch resistant materials , 
and a silicon-containing layer that is under the first and second etch rcoistant materials; 

(b) providing a first energized process gas in the process zone 
to form apertures in the first etch resistant material; 

(c) removing the second otch resistant material in the process 

20ne; and 

(d) providing a second energized process gas in the process 
zone to simultanoouelv remove the anti-roflcctive coating material and etch the silicon- 
containing layer, the second energized process gas comprising one or more of CF4, 
C2F6, NF3, SFs, CI2. Br2, HBrHBR. and HCI. 

56. (Currently amended) A substrate processing method comprising: 

(a) providing a substrate in a process zone, the substrate 
comprising a resist material over a mask material, the mask material being over an 
underiying material; 

(b) fonning apertures in the mask material by: 

ii) in a first step, exposing the mask materia! to a first 
energized process aas in the process zone, the first energized process gas being 
substantially absent a polymer forming gas: and 

fir) in a second step, exposing the mask material to 
providing a firs l a second energized process gas in the process zon e, the second 
energized process gas comprising polymer forming gas : 

(c) removing the resist material from the substrate by providing 
an energized stripping gas in the process zone; and 

(d) after (c), providing a s e cond third energized process gas in 
the process zone to etch the underiying material. 

57. (Canceled) 
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58. (Currently amended) A method accordiny to claim 5g ^ wherein 
the first step comprises exposing the masl< material to etchant gas comprising one or 
more of CF4, C2F6, NF3, and SFe, and the second step comprises exposing the mask 
material to etchant gas comprising one or more of CI IF3, CH2F2, and CH3F. 

59. (Previously presented) A method according to claim 56 wherein (b) 
comprises providing a first energized process gas comprising one or muie of HCI, BCI3, 
HBr, Br2, CI2. CCU, SiCU, SFe. F2, NFs, HP, CF3. CF4. CH^F, CHF3, C2H2F2, C2H4F6. 
C2F6, C3F8, C4F8, C2HF5. C4F10, CF2CI2, and CFCb. 

60. (Previously presented) A method according to claim 56 wherein (c) 
comprises providing an energized stripping gas comprising one or more of O2, N2, H2O, 

NH3. CF4, CaFe. CHF3, CgHzFa, C2H4F2, and CH3F. 

61 . (Previously presented) A method according to claim 56 wherein (c) 
comprises providing an energized oxygen-containing stripping gas in the process zone 
under process conditions selected to substantially remove the resist material. 

62. (Currently amended) A method according to claim 56 wfier dn (d) 

comprises providing a Qo c ond third energized process gas comprising one or more of 
CF4, C2F6, NF3, SFe. CU, Br2, HBrl4BR, and HCI. 

63. (Previously presented) A method according to claim 56 wherein (a) 
comprises providing a substrate in the process zone, the substrate comprising a resist 
material over a mask material, the mask material being over a silicon-conlarning 
material. 
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64. (Currently amended) A method according to claim 56 wherein (a) 
comprises compris e s providing a substrate in the procose zone, the substrate 
comprising a resist material over a mask material, the mask material comprising one or 
more of silicon oxide, TEOS, and silicon nitride, and the mask material being over an 
undftrlying material. 

65. (Currently amended) A substrate processing method comprising: 

(a) providing a substrate in a process zone, the substrate 
comprising a photoresist material over a mask material, the mask material comprising 
one or more of silicon oxide, TEOS. and silicon nitride, and the mask material being 
r»ver a silicon-containing underlying material; 

(b) forming ap e rtur e s in tho mack mat e rial by providing an 
energized mask etching gas in the process zone to etch the mask material, the mask 
etnhlnri gas having a first composition comprisino a non^pofymer forming gas: 

(c) changing the first composition of the mask etching gas to a 
second composition comprising a polymer forming gas to etch the mask material : 

[(c)] id} removing the photoresist material from the substrate by 
providing an energised stripping gas in the process zone; and 

[(d)] (e) after {d}^, providing an energized halogen-containing 
process gas in the process zone to etch the silicon-containing material. 

66. (Currently amended) A method according to claim 65 wherein (c) 

(fe) comprises providing a firct a second onorgizod pro cess gas composition comprising 
one or more of HCI, BCI3, HBr, Bra, Cb. CCI4, SiCU, SFg, F2. NF3. HP, CF3, CF4, CH3F. 
CHF3, C2H2F2. C2H4Fe, C2F6, C3F8, C4F8, C2HF5, C4F10, CF2CI2, and CFCI3. 

67. (Curently amended) A method according to claim 65 wherein (d) 
(e) comprises providing an energized stripping gas in the process zone, the stripping 
gas comprising one or more of O2, Nj, H2O, NH3, CF4, C2F0, CHF3, C3H2F0, C2H4F2, and 
CH3F, 
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68. (Currently amended) A method according to claim 65 wherein (d) 
(€) comprises providing an energized oxygen-containing stripping gas in the process 
zone. 

69. (Previously presented) A method according to claim 65 wherein fe} 
(d) comprises providing a s e cond an energized haloQen-containing process gas 
comprising one or more of CF4, C2F6, NF3, SFe, CI2, Br2, HBr HSR, and HCL 

70. (Currently amended) A substrate processing method comprising: 

(a) providing a substrate in a process zone, the substrate 
comprising a resist material over a mask material, the mask material comprising one or 
more of silicon oxide, TEOS, and silicon nitride, aedthe mask material being over a 
silicon-containing material , and an anti-reflective coating material that is between the 
resist material and mask material : 

(b) providing an energized first mask etching gas in the process 
zone to etch forming apertures in the mask material bv prov i ding an onorg i zod first 
mask o toh i ng gas i n tho proc es s zon e, the energized first mask etching gas comprising 
one or more of CF4. C? F g. NFa and SFg: 

{cl after (b), providing an energized second mask etching gas in 
the nrnr^fiSR 7one to etch the apertures, the energized second mask etching oae 
comprisino one or more of CHF3. CHgFg. and CH -^F tho maok e tch i ng gas - oomprising 
one or moro of HCI, BCIa. HBr, Br^, CU. cCl4 rSiGl4rSF6rF g. NF^, HF, CF^. CF4. CH^ 
CWPsr^al4a^5r^l44P9r^GT^3e^4Pa^C2H^ and CFGI;,; 

(c) removing the resist material from the substrate by providing 
an energized stripping gas in the process zone, the stripping gas comprising one or 
more of O2, Nj, H^O, NHa, CF4, CaFg, CHF3, C3H2F8, CzH^Fz, and CH3F; and 

(d) after (c), providing an energized process gas in the process 
2one to simultaneously remove the anti-reflective coating material and etch the silicon- 
containing material, the process gas comprising one or more of CFa, CzFe, NF3, SFg, 
CI2. Br2, HBrHBR, and HCI. 
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71 . (New) A substrate processing method comprising: 

(a) providing a substrate in a process ^one, the substrate 
comprising a resist material over a mask material, the mask material being over an 
underlying material; 

(b) forming apertures In the mask material by: 

(i) in a first step, exposing the mask material to a first 
energized process gas in the process zone, the energized first process gas comprising 
one or more of CF4, C^F^, NF;3, and Sfe; and 

(ii) in a second step, exposing the mask material to a 
second energized process gas in the process zone, and energized second process gas 

comprising one or more of CHF3. CH^Fzi and CI bP; 

(c) removing the resist material from the substrate by providing 
an energized stripping gas in the process zone; and 

(d) after (c), providing a third energized process yas in the 
process zone to etch the underiying material. 

72. (Now) A method according to claim 1 wherein the first uurnposition 
comprises a non-polymer forming gas, the second composition comprises a polymer 
forming gas, and wherein (c) comprises changing to the second composition without 
stopping a flow of the non polymer forming gas. 

73. (New) A method according to claim 1 wherein the first composition 
is substantially absent polymer forming gas. 

74. (New) A method according to claim 1 wherein the first composition 
comprisoe one or moro of CFa, C^Fe, Nfs, and SFe. and wherein the seoond 
composition comprises one or more of CHF3, CH2F2, and CH3F. 
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75. (New) A method according to claim 1 wherein the first composttion 
coneiete eeeentially of CF4 and argon, and wherein tho second composition con3ist3 
essentially of (1) CF4, (ii) one or more of CHF3, CH2F2, and CH3F, and (iii) argon, 

76. (New) A method according to claim 14 wherein tho first energized 
etching gas comprises a first composition comprising a non-polymer forming gas and 
the second energized etching gas comprises second composition comprising a polymer 
forming gas, and wherein (c) compriees changing the first compoGltlon to the second 
composition without stopping a flow of the non-polymer forming gas. 

77. (New) A method according to claim 14 wherein the first energized 
etching gas comprises one or more of CF4, C2F6, NF3, and SFe, and wherein the second 
energized etching gas comprises one or more of CHF3, CH2F2, and CH3F. 

78. (New) A method according to claim 34 wherein the first energized . 
process gas comprises one or more of CHF3, CH2F2, and CH3F, and wherein the 
second energized process gas comprises one or more of CF4, CzF©, NF3, and SF©, 

79. (New) A method according to claim 51 wherein the energized first 
process gas comprises a first composition comprising a non-polymer forming gas, and 
wherein the energized second process gas comprises a second composition comprising 
a polymer fomning gas, and wherein (c) comprises changing the first composition to the 
second composition without stopping a flow of the non-polymer forming gae. 

80. (New) A method according to claim 56 wherein the first energized 
process gas comprises a first composition comprising a non-polymer forming goG, and 
the second energized process gas comprises a second composition, and comprising 
changing the first composition to the second composition without stopping a flow of the 
non-polymer forming gas. 
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81 . (New) A method according to claim 65 wherein (c) comprises 
changing the first composition to Hit; swond composition without Stopping a now Of tne 
non-polymer forming gas. 

82. (New) A method according to claim 70 wherein the energized first 
masic etching gas comprises a first gas composition comprising a non-polymer forming 
gas, the energized second mask etching gas comprises a second gas composition, and 
wherein the first gas composition is changed to the second gai5 composition without 
stopping a flow of the non-polymer forming gas. 
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